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SUMMARY 
UNITED STATES DEC. 1 AVERAGE FARM VALUE OF CORN 
The United States average farm value of corn per bushel Dec. 
1 before the World War was determined almost entirely by the 
size of the United States corn crop. The closeness of the rela-
tion is indicated by the simple correlation coefficicnt - .9738. 
The regression of corn value on corn production was -1.62. 
Since the war, this regression has decreased to -1.54. 
Since the war, the farm value of corn has become sensitive to 
other influences besides the size of the corn crop. Three other 
factors now seem to influence the value of corn-the numbers of 
livestock on farms, the rate of industrial production, and per-
haps the west-east corn production ratio. The period since the 
war is so short, however, that these conclusions must be regard-
ed as tentative. 
IOWA DEC. 1 AVERAGE FARM VALUE OF CORN 
The Iowa average farm value of corn Dec. 1 before the war, 
like the United States farm value, was determined almost en-
til'ely by the size of the United States corn crop; but the cor-
relation coefficient was slightly lower (-.9678 ). 
The regression of Iowa corn value on United States corn pro-
duction was -2.34. Iowa farm values thus fluctuated propor-
tionally more than United States values did. Since the war, the 
regression has decreased slightly, from -2.34 to -1.99. 
CHICAGO DECEMBER VALUE OF NO.3 YELLOW CORN 
Before the W orId War, fluctuations in the December value 
of corn were largely explained by the action of three factors-
the size of the corn crop, the quality of the crop and the number 
of livestock on farms. 
Since the war, the Chicago December value of corn has be-
come :r;esponsive to one or two additional factors; these are 
(a) industrial production and perhaps (b) the west-east corn 
production ratio. 
The regression of Chicago corn value on United States corn 
production before the war was -1.64. Since the war, it has 
increased to -2.22. The post-war period is too short to say 
'whether changes have taken place in the regression of the two 
other variables, corn quality and livestock numbers. 
The drastic decline in the general price level in 1920 shifted 
the short-time trend of Chicago corn values downward. The 
decline in the price level that started in 1929 appears to be 
shifting the trend downward again. The new trend will prob-
ably be considerably higher than corn values at the present 
time, but lower than the trend from 1922 to 1929, unless the 
general price level rises substantially. 
Corn prices are determined by two groups of forces, (a) those 
which recur annually, like changes in the size of the corn crop, 
and (b) those which happen but once and may not occur again. 
Correlation studies such as the present one deal only with the 
first group of forces or factors. They may lead the investigator 
astray if they are taken as a complete explanation of corn price 
movements. 'l'hey provide only a partial explanation. But by 
measuring the effect of the one group of factors, they clear the 
way for a more accurate evaluation of the effect of the other 
group. 
Annual Fluctuations in the Price 
of Corn l 
By GEOFFREY SHEPHERD2 
The price of corn fluctuates more from year to year than the 
price of any other major grain crop grown in the United 
States (8). 
In December, 1923, for example, No.3 Yellow corn at Chicago 
was selling at 71 cents a bushel. A year later it had nearly 
doubled in price; corn stood then, in December, 1924, at $1.20. 
During the following year corn came down again so that by 
December, 1925, the price had fallen to 76 cents. 
Large fluctuations of this sort are not difficult to explain. 
The chief reason for the high price of corn in 1924 was the 
small size of the 1924 corn crop. But the movements of the 
price of corn in some other years cannot be so easily accounted 
for. In 1927, for instance, the corn crop was 2.5 percent larger 
than the crop the year before. Yet the price in December, 1927, 
was 11 cents higher than the price in December, 1926; and the 
difference between the two prices increased as the season prog-
ressed. Or take the situation in 1925; the corn crop was aver-
age in size, but the price of corn in December was 8 cents be-
low average. 
Evidently other factors besides the size of the corn crop affect 
the price of corn. But what are the other factors 1 Are .they 
physical things such as the numbers of livestock in the country 
or the size of the oats crop, or economic factors such as the price 
of hogs, or simply psychological speculative influences originat-
ing in the central grain markets ~ The question is important, 
because fluctuations in the price of corn have a disturbing ef-
fect upon the entire production program of Corn Belt farmers. 
Their livestock feeding plans are continually being upset by the 
instability of corn prices. 
But can greater stability of corn prices be attained ~ Before 
this question can be answered, the factors that cause movements 
in the price of corn must be determined. 
A previous publication (10) has reported the results of an 
investigation of long-time or secular movements in corn prices. 
The present bulletin deals ,,,,ith annual fluctuations. It is di-
vided into two parts; the first part deals with fluctuations in 
the average price of corn at the farm, and the second, with fluc-
tuations at a single dominant market, Chicago. 
IProject No. 10 of the Iowa Agricultural Experiment Station. 
'The author greatly appreciates the suggestions and criticisms mad!' by Dr. 
A. G. Black, Chief, Agricu ltural Economics Section, and Prof. G. W. Snedecor, 
of the Mathematics Department, Iowa State College. 
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STATISTICAL TECHNIQUE 
The statistical method used in this bulletin is a combination 
of graphic and numerical correlation technique. 
The analysis begins with a preliminary study of the basic 
United States farm price and production data, which are avail-
able in series running back to 1866 (14). 
As the analysis proceeds, especially when it begins to deal 
with Chicago corn prices, reasons for shortening the period 
to the years from 1899 to 1932 become apparent. (a) The 
prices for corn at Chicago before 1899 are not strictly com-
parable with those after 1899. (b) The data concerning live-
stock numbers before 1900 appear to be inaccurate, since they 
decline for 9 years from 1890 to 1899, and then from 1899 to 
1900 rise suddenly, more than they had fallen in the previous 
9 years. (c) Some of the series, for instance the data for 
corn quality, run back no further than 1897. Because of these 
shortcomings of the data before 1899, the analysis in this bulle-
tin, in the main, is restricted to the years from 1899 onward. 
CHANGES IN THE VALUE OF MONEY 
During the period from 1899 to 1932, great changes took 
place in the value of money. In an attempt to simplify the 
problem and remove the effects of these monetary changes, 
the original corn prices are divided each year by the cor-
responding index of the general price level (i.e., by the reci-
procal of the value of money). The Bureau of Labor Statistics 
index of the general level of wholesale prices is used for this 
purpose. 
Dividing the original corn prices by this index results in a 
series which may be called "deflated prices," "real prices," 
"adjusted prices," "purchasing power" (inaccurately) , or 
"values" (11 ) . The latter term has been chosen h ere, b eing 
less clumsy than the others. 
This operation only partly removes the effect of changes ill 
the value of money upon the price of corn, for this effect is not 
constant. It is shown later in this bulletin that in periods of 
declining price levels, the effect is different from that in times 
of rising prices; apparently the relationship is not simply one-
to-one in any case. Until the way in which this relationship 
varies is more definitely ascertained, however (and this would 
be a study in itself), the generally used practice of dividing the 
price series throughout by the index of the general price level 
is probably the best. 
TRENDS 
A furth er question arises, concerning the trends evident in 
the data used. Nearly all the series show marked upward 
trends from 1899 to 1932. These trends could be handled 
either by leaving them in the original data and using time as a 
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separate variable, or by expressing the data as ratios to their 
trends (usually as some percentage of the trend value), or by 
expressing the data as first differences (i.e., as so much more 
or less each year than the year before). 
The use of time as a separate variable-referred to in nUliler-
ical correlation work as the method of simultaneou~ elimina-
tion of trends-cannot advantageously be used h ere. 
"The assumption that the effect of factors which vary in 
time may be expressed as functions of numerically designated 
time is true only to the extent that such factors actually do 
vary in magnitude proportional to the associated numerical 
description assigned to time. This is seldom the case." (12) 
That is, far from taking into account the changes that occur 
with the passage of time in the trends of the different . factors 
involved, the method of simultaneous eliminatioil of trends sim-
ply assumes that the trend of each factor rises or falls by a 
constant increment throughout. This condition is not realized 
in the present study; most of the trends either rise less rapidly 
in the latter part of the period than in the first, or cease alto-
gether to rise. Furthermore, when the relationships between 
annual fluctuations in the different variables are obscured by 
trends, the graphic method of correlation analysis is rendered 
less trustworthy. 
For these reasons, attention was turned to the other methods 
of dealing with trends-the trend ratio method and the first 
difference method mentioned above. In the early stages of the 
analysis, both of these methods were used. The results from the 
two methods were so similar that the study was completed on 
the basis of only the one method, that of trend ratios. A slight 
modification of the method was made in that the data were ex-
pressed as deviations above or below the trend line, in terms 
of percentage of the trend value. That is, if in 1905 the price 
of corn was 60 cents, and the trend value of corn prices that 
year was 50 cents, the corn price for that year would be rep-
resented as +20 percent. 
The first task involved in the use of the trend ratio method 
is the selection of the type of trend line for each series and the 
method of fitting the trend lines to the data. 
In the case of the corn value series, a straight line was fitted 
(by the method of least squares) to the original data from 
1866 to 1919, inclusive. The data after 1920 require a separate 
trend line; the period is so short that the trend is represented 
simply by a horizontal line. In the case of the corn production 
series, a cubic parabola was mathematically fitted to the data 
from 1866 to 1928, the most recent year available when this 
study was begun. As time passed and more recent years have 
been added, extrapolations of this trend have begun to lose 
their validity. Accordingly, for the purposes of the present 
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study, the original parabolic trend is used for the years 1866 
to 1916, but from 1917 to 1931 (the trend of acreage and of 
yield per acre during that period being horizontal), the average 
of the production for the period 1917 to 1931 is used as a hori-
zontal trend line. 
Straight lines are mathematically fitted to the other series 
used, except where noted. For the post-war period, the trends 
for all the other series are horizontal, running at a figure equal 
to the average from 1922 to 1929, inclusive. The only exception 
to this is the trend for livestock numbers, which declined 
steeply from 1918 onward. In this case a straight line is fitted 
by the method of least squares to the data from 1919 to 1931. 
These trends are extrapolated through 1932. 
ANNUAL FLUCTUATIONS IN CORN VALUES 
AT THE FARM ' 
THE UNITED STATES DEC. 1 FARM VALUE OF CORN 
This section deals with average farm values. It begins with 
a study of the average value of corn at the farm for the United 
States as a whole. Then comes a study of the average farm 
value of corn for a more limited area, the state of Iowa. The 
section concludes with an analysis of average values for the 
different districts within Iowa. 
The average farm value of corn Dec. 1 for the United States 
as a whole, for the period 1866 to 1932, is shown graphically 
in fig. 1. The trend lines are those described above. 
The irregularity and extent of the fluctuations in the farm 
value of corn are well brought out in the chart. The standard 
deviation of the series, when the fluctuations are expressed in 
terms of percentage of trend values, is 17.47. 
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INFLUENCE. OF FLUCTUATIONS IN CORN PRODUCTION 
The most obvious cause of these marked and irregular fluctua-
tions in the value of corn is the variation from one year to 
another in the supply of co:r:n. 
From the point of view of the market, the supply of corn 
available each year consists of the production plus the stocks 
of old corn on farms and the visible supply in the channels of 
trade.3 This is the series used here to represent the supply of 
corn. For brevity, it will be referred to simply as corn pro-
duction. This series is shown in fig. 2. 
The relation between the percentage deviations from trend 
of the corn production series and of the United States Dec. 
1 farm value series is shown in fig. 3. Figure 3A shows the 
percentage deviations from trend for these two series for the 
period 1866 to 1929, inclusive, plotted in the form of a scatter 
diagram, with corn value plotted on the vertical axis and corn 
production on the horizontal. 
'Stocks of old corn on farms have a considerable effect upon values, but the 
influence of the visible supply is negligible. The correlation coefficient between 
production and value (1S99-1915) when the visib le supply is not included is ex-
actly the same as when it is included. And adding visible supply as a third 
variable has almost no effect on the correlation coefficient; the coefficient 
when the visible supply is not included is only three points in the fourth 
decimal place lower than when it is included. 
Henry Schultz, in an article dealing with changes in the demand for corn (9) 
subtracts the exports during the year and stocks on hand at the end of the 
year. In the present publication no subtractions of this sort are made, be-
CRuse we are dealing here with the influence of the supply of corn on the 
price, not with the influence of price on consumption. 
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There is a considerable amount of scatter about the line of 
relationship between the two series. In order to define the 
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picture more sharply, attention should be focused on a smaller 
section of the field, preferably a part that is least marred by 
wars and business upheavals and depressions. The clear-cut 
results of the study of a stable period then provide a base 
from which the extent of abnormal influences operating dur-
ing disturbed periods can be measured. 
Reasons for limiting the study to the years since 1899 were 
given earlier in this bulletin. Even the period since 1899, how-
ever, presents difficulties; it includes several years, from 1916 
or 1917 to at least 1920, when normal relationships were dis-
torted by the effects of the World War. 
If these war years are omitted, the study can be based upon 
the two relatively stable periods before and after the war. The 
pre-war period runs from 1899 to 1915, inclusive; the post-war 
period runs from 1922 to 1929, when the present depression 
began. 
The question then arises whether the pre-war period should 
be used as the basis for study, or the post-war period, or 
whether the two periods should be run together and handled 
as one. 
There are objections to all three of these methods. The pe-
riod before the war is going out of date; the relations between 
the different variables concerned may have changed consid-
erably since then, especially under the influence of such a major 
upheaval as the war itself. On the other hand, the period since 
the war is very short for multiple correlation analysis. R e-
lations appearing in so brief a period may be largely the re-
sult of chance. But if the third alternative is chosen and both 
periods are run together, any changes that have taken place 
in relations would be lost in the general averages. 
The method finally chosen consists of keeping the pre-war 
and post-war periods separate, studying both separately, and 
then checking the results from the pre-war period against 
those from the post-'war period. If any change in the pre-war 
relations has occurred since the war, the change can thereby 
he determined. 
Th.e procedure followed in this study, then, is (a) to deter-
mine the relations between the value of corn and the factors 
affecting it during the pre-war period, (b) to measure the ex-
tent to which abnormal influences affected the value of corn 
during and just after the World War, and (c) to determine 
whether the pre-war relations hold during the post-war period, 
and if they do not, to measure the changes that have taken 
place. 
PRE-w AR PERIOD, 1899 TO 1915 
Let us turn first to a study of the pre-war period. A series 
of scatter diagrams, based on successively shorter and shorter 
series within the original period from 1866 to 1929, show that 
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as more and more years are clipped off both ends of the series, 
the relations between the percentage deviations from trend of 
corn production and of corn val- TABLE I. COEFFICIENTS OF 
b d 1 1 CORRELATION BETWEEN u. ue ecomes more an more c ear y s. AVERAGE FARM VALUE OF 
defined. The diagrams are shown CORN AN~U~T~(n~.ORN PRO-
in figs. 3B, 0 and D. 
The progressive increase in the 
correlation coefficients obtained 
with the use of the shorter and 
shorter series is shown in table I. 
Period 
1866-1929 
1895-1916 
1897-1916 
1899-1915 
The same trend lines are used throughout. 
Coefficient 
- .7256 
- .9280 
-.9443 
-.9484 
As a final step, the years from 1899 to 1915 are adopted as 
the basic pre-war period, and a new straight line trend is fitted 
to the corn value data for that period by the method of least 
squares.4 The simple correlation coefficient between the per-
centage deviations of corn values from this new corn value 
trend line, and the percentage deviations of corn production 
from the original long corn production trend line (which fits 
the 1899-1915 data well), is -.9738. 
This relationship is shown graphically in fig. 4A. The chart 
shows a close grouping of the dots about the regression line 
drawn in with slope determined from the formula b-r aX 
ua 
This type of line, which Mordecai Ezekiel calls simply a 
price-quantity curve, is not the same thing as the demand curve 
of economic theory (3) . A demand curve shows the amounts 
that consumers will take at different prices. A price-quantity 
curve shows the amounts -that all classes-consumers, specu-
lators and producers-will take or withhold. It shows the 
sum of the" demands" of all of these groups. Wicksteed calls 
this price-quantity curve the collective demand curve (17) . 
It is evident from fig. 4 that most of the annual fluctuation 
in the farm value of corn before the war was the result of 
fluctuations in corn production. The regression of corn value 
on corn production was - 1.62; that is, for example, a corn 
crop 10 percent larger than average in size (i.e., 10 percent 
larger than the trend . value), caused on the average a 16.2 
percent decrease in the value of corn per bushel. 
POST-WAR PERIOD, 1922 TO 1929 
The correlation coefficient for the post-war period, - .8378, 
is considerably lower than for the period before the war. The 
'Bureau of Labor Statistics indexes of the general price level by years are 
available in a series running back to 1801, but indexes by months run back 
only as far as 1890. Since the corn price series used in the preceding section 
runs back to 1866, it is converted to values by division by the annual general 
price level indexes. 
The rest of this bulletin deals with data subsequent to 1890. From this 
point on, therefore, it is possible to divide the December corn prices by the 
December indexes. This procedure gives more accurate results than using 
the index for the year, and is adopted throughout the remainder of the 
-bulletin. 
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years 1925 and 1926 are chiefly responsible for this, since they 
are more than 10 percent below the line of average relationship. 
The post-war regression, -1.54, is slightly lower than the 
pre-war regression, -1.62. The number of post-war observa-
tions is so small, however, that the decrease in slope since the 
war is not significant. 
INFLUENCE OF SIZE OF CORN OROP UPON ITS TOTAL 
GROSS VALUE 
We may digress for a moment to consider the question wheth-
er a large crop of corn is worth as much as a small crop. 
This question can be answered by first plotting the regression 
curve that would result if a high price per bushel exactly com-
pensated for a small corn crop, and vice versa. Such a curve 
would be a "constant total value" curve. It would pass, for 
example, through the following coordinates: Production, 80 
percent of average, and price, 125 percent of average; pro-
duction, 100 percent of average, and price, 100 percent of aver-
age; production, 125 percent, and price, 80 percent; and so 
on for all other points whose coordinates multiplied together 
equal 10,000. 
The line showing the regression of corn value on corn pro-
duction may then be drawn in on the chart, and compared 
with the "constant total returns" curve. The two curves are 
shown in fig. 5. 
--.. 
-a 
c 
(II 
150 
;:. 140 
<t-
O 
+-
c: 
~ 130 
~ 
III 
~ 
..J 
u.J 
1: 120 
I/) 
::J 
cO 
01 
ILl /I 0 
a. 
u.J 
::J 
..J 
<{ 100 
> 
Z 
~ 
0 
u 90 
en 
::j 
UJ 
\!7 
<C 
Q/ 
80 
UJ 
> 
« 
70 
294' 
1\ 
~. \ 
, 1\ \ , 
\ 
\ 1\ 
\ \ \ 
1', 
r\ \ 
, \ 
~, 
" 
.\ -, 
CONSTANT TOTAL \" " '"2-ACTUAL CO~N 
. VALUE -z.. ___ ', \ REG~ESSIOr 
'\ 
~, 
\ " , 
\. " \ " " 
" 1\ ' ..... 
'\ 
1\ 
70 60 90 100 110 IZO 
U.,s. CO~N P~OOUCTION (percent of trend) 
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"constant total value" curve. 
Wherever the regression line falls above and to the right of 
the COllstant value curve it represents total gross value greater 
than average, and conversely. The figure shows that as the 
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size of the corn crop decreases, the total gross value of the crop 
increases somewhat. As the size of the corn crop decreases be-
low 80 percent of average, the total value of the crop ceases to 
increase and, in fact, gradually declines. The figure shows fur-
ther that the larger the crop is above average, the lower is its 
total gross value. The point of maximum value appears to be 
at a crop size from 80 to 85 percent of average. Crops below 
that size, as "veIl as crops above it, bring in a smallel' total 
gl'OSS value. 
There is wide popular interest in this question, but it really 
has very little significance. Iowa, the heaviest corn producing 
state in the Union, sells on the average only from 15 to 20 
percent of its corn as cash grain. The figure for the United 
States as a whole is considerably smaller than this. When so 
small a percentage of the total crop is sold as cash grain, it is 
bootless to prove one thing or the other about the total value 
that would be received if all the crop were sold for cash. The 
results under the actual situation, in which the major propor-
tion of the corn crop is fed to livestock, are probably very dif-
ferent from those obtained on the basis of all the crop being 
sold for cash. Since most of ' the corn crop is fed to livestock, 
the total value of the crop depends upon the value of the sales 
'of livestock rather than of grain. And the one is not a simple 
fUllction of the other. 
OTHER FACTORS AFFECTING THE DEC. 1 FARM VALUE 
OF CORN 
PRE,WAR PERIOD 
The preceding sections have shown that fluctuations in the 
value of corn at the farm result largely from changes in the 
size of the corn crop. 
After the influence of changes in crop size has been taken 
into account, however, a small amount of residual fluctuation in 
corn values still have to be explained. This residual fluctuation 
must be the result of changes in factors other than the size 
of the corn crop. -
The number of livestock on farms may affect the value of 
corn at the farm; perhaps the prices of other feed crops such 
as oats and barley should also be considered. More than a 
dozen possible factors should be taken into account. 
Accordingly, a number of different factors that might be ex-
pected to have some influence on the value of corn are studied 
next in order to determine their influence on 'the value of corn. 
Some of these factors are suggested by the studies made by 
other workers in the field (2, 6, 7). Others are selected on D 
purely a priori basis. They are listed in table II. 
A study of these factors by means of the graphic method of 
correlation analysis reveals very little relationship on the part 
of any of them, as far as the pre-war period is concerned. The 
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TABLE II. POSSIBLE FACTORS AFFECTING THE DECEMBER 
VALUE OF CORN 
1. Quality of the corn crop. 
2. Precentage of corn crop merchantable. 
· 39 "other" states 
3. Corn productIOn 9 Corn Belt states 
· 45 "other" states 
4. Corn productIOn 3 Corn Belt states 
· 6 western states 
5. Corn production "other " states 
6. United States oats production. 
7. Chicago December oats price. 
8. Hogs on farms Jan. 1 (next year). 
9. Chicago December hog values. 
10. All cattle on farms Jan. 1 (next year). 
11. Livestock on fa r ms Jan. 1 (nl'xt year). 
12. September corn-hog price rati". 
13. Kansas City December wheat valne. 
14. United States November industrial production. 
two variables that show most influence are the numbers of hogs 
on farms Jan. 1, and the December value of hogs, but even 
their relationship is slight. 
Further study by numerical correlation methods provides a 
numerical measure of the influence Of these variables. The 
betas or standard regression coefficients for corn production, 
the numbers of hogs on farms, and the D ecember value of hogs, 
are shown in table III. These coefficients measure the relative 
influence of the three variables. They show that the influence 
of the two hog variables is very weak. When ' total livestock 
numbers (with the different kinds of livestock weighted by a 
figure representing their importance as consumers of corn) 
(10) are used instead of hog numbers the relationship is still 
weaker. 
TABLE III. RELATION BE,TWEIEN UNITED STATES AVERAGE FARM 
VALUE OF CORN AND FOUR INDEPENDENT VARIABLES. 
PREWAR PERIOD, 1899 TO 1915. 
Table shows multiple correlation and standard regression coefficients for 
three combinations of factors. Bold faced figures indicate statistically s ig-
nificant values. 
.Independent variable 
U. IS. corn production (A) ........................ . 
Numbers of hogs on farms Jan. 1 (C). 
Numbers of livestock on farms Jan. 
1 (C) ............... _ .......................•......................... 
. December hog values (D) .......................... . 
Mu I ti pie correlation coefficients ............... . 
Standard partial regression 
coefficients 
ABD AC ACD 
-1.0020 -.9788 -.9710 
.1300 
.023.'; .0449 
.0959 .0422 
.9781 .9741 .9747 
There is some relationship between fluctuations in the two 
hog variables and the residual fluctuation in corn values un-
explained by changes in corn production, but it is too slight 
to be statistically significant. R. A. Fisher uses t to test the 
significance of a beta (4). The value of t is found by dividing 
a beta by its standard deviation. The values of t for the two . 
hog variables, the coefficients for which are shown in column 
2, are not statistically significant. For hog numbers, t is 1.57 ; 
for hog values, it is 1.23. The lowest value that could be con-
sidered significant is 2.1,60 (16) . This means that the relation-
ship shown may have been entirely the result of chance. 
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It might have been expected that the size of the oat crop 
would influence the value of corn. Both crops are used for 
feed. When oats are plentiful, more of them are fed, thus 
displacing some of the demand for corn; conversely when oats 
are scarce. The scatter diagrams for oat production, however, 
indicate that the size of the oat crop has practically no in-
fluence upon corn values. 
The December price of oats at Chicago shows a slight in-
fluence. But since the influcnce of oat production is almost 
zero, the slight positive correlation between corn and oat prices 
must show the effect of the former on "the latter, not vicc versa. 
That is, the fluctuations in oat prices are a result, not a cause, 
of fluctuations in corn values. They are a dependent, not an 
independent variable. 
The conclusion is reached, therefore, that before the war the 
United States December farm value of corn was determined 
almost entirely by the size of the United States corn crop. 
The numbers of hogs on farms, and the value of hogs (the 
series used to represent the latter beln1; the December value 
of hogs at Chicago) have a slight influence, but it is not large 
enough to be statistically significant. The other variables 
which have been considered have practically no influence. 
POST-WAR PERIOD 
For the post-war period" the situation is different. The size 
of the corn crop is a much less complete explanation of the 
value of corn in the post-war period than in the pre-war period; 
other factors show more relationship with corn values than they 
did before the war. Estimates based on pre-war regressions 
would have gone astray after the war. 
Inspection of figure 4B shows that the chief reason for the 
lower correlation between corn production and corn value after 
the war is the low value of corn in 192fl and 1926. In these two 
years the numbers of hogs on farms were also low. This sug-
gests that hog numbers may have more influence after the "val' 
than they did before it. Further inspection shows that the 
variations not explained by crop size and hog numbers are 
largely explained by fluctuations in what is henceforth referred 
to as the west-east corn production ratio. This ratio shows 
the relative production of corn west and east of the Mississippi; 
it is obtained by dividing corn production in the six Corn Belt 
states west of the Mississippi (Iowa, Nebraska, Missouri, Kan-
sas, Minnesota and South Dakota) by corn productiun in the 
other 42 states. Cox (2) found that this variable was the sec-
ond most important factor affecting the average value of corn 
from November to June at Chicago. When this ratio is low, 
that is, when corn production west of the Mississippi is rela-
tively low, the value of corn is depressed. 
A word of caution should be spoken regarding the west-east 
corn ratio. Most of its correlation with corn values since the 
war is the result of the situation in 1926, when the ratio stood 
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16.8 percent below average (a record low since 1899). This 
coincides with a low value for corn in 1926. But in December, 
1926, another influence was also at work. The visible supply 
of corn was the Ifl,rgest on record, nearly twice as large as in 
any previous December. This by itself might not have affected 
the valuc of corn; but in addition, a large amount of the corn 
in store at Chicago was being posted as out of condition, and 
this adversely affected the value of warehouse certificates (5). 
A part-perhaps most-of the low value in 1926 should be 
charged to this factor, rather than to the west-east corn pro-
duction ratio. A conclusive decision concerning these two fac-
tors cannot be made until more time has elapsed. 
The residuals left unexplained hy the west-east corn produc-
tion ratio are largely accounted for by fluctuations in industrial 
production. (This index is published currently in the monthly 
Federal Reserve Bulletin) . The index for November is used. 
here, since it is the best estimate of industrial production avail-
able to corn traders in December. When business is active 
and industrial production is high, the value of corn is higher 
than when business is sluggish. 
The graphs showing the steps by ~which these factors are iso-
lated are shown in fig. 6. The heavy lines show the net regres-
sion of each variable. The light lines, connecting years in which 
the values of the next variable (in the sequence of charts) 
were equal, show how the heavy line should be drawn in. The 
standard r egl'ession coefficients obtained by numerical corre-
lation methods are shown in table IV.5 These coefficients ill-
dicate that the three n ew factors together are now as important 
as the size of the corn crop alone. The regression coefficient'S 
shown are all statistically highly significant. 
'l'ABLE IV. REILATION BETWEIDN UNI'l']j)D STA'l'lDS AVIDRAGE FARM 
VALUE OF CORN AND FOUR INDEPENnENT VARIABLES. 
Post'WHl' P e riod, l!lZ~-l!l29. 
rl'i1blp show s 1llultjple correlation nnd sfnnclnrcl l'Pgression coefficients. 
Ind epenclent ya riable 
1J1Iit('d States co rn production (A).~ ~ 
United States livestock numbers (C)~~ 
\Vest-enst co rn ratio (M)~~~ .. ~ .................. ~~.~ 
November industrial production (P) .... 
Mul t ipl e correlation coefficient.. ............... . 
Standard partial regression 
coefficients 
- 1.0073 
.4826 
.4510 
.3621 
==================== 
.!l907 
These regression coefficients can be made the basis of an 
equation for estimating the value of corn. An equation of this 
sort enables the investigator to see how closely the factors he 
has isolated explain the value of corn each year; it enables 
him also to locate yeal's in which the estimates differ markedly 
from the actual values. 
5L ivestock numbers are used ill plnce of hog numbers, finnlly ; they yield 
results almost identical ,vith hog lnqnbers, and constitute a 1110re conlpl'ehe n -
sive index of the demand for corn than hog numbers alone. 
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Estimates of the average farm va,lue of corn, based on the 
size of the corn crop alone, are compared with the actual values 
in fig. 7. The estimates agree 'well with the actual values before 
the war, but poorly after the war. The agreement is especially 
poor from 1930 on. 
Post-war estimates based on livestock numbers, the west-east 
corn ratio, and industrial production, as well as the size of the 
corn crop, however, agree fairly well with the actual values, 
except from 1930 on. They are represented by the dotted line 
in fig. 7. The data for the chart are shown in table V. 
The divergence between the actual and estimated values in 
1930, 1931 and 1932 calls for special comment. The actual 
value in 1930 was depressed chiefly by the low value of wheat, 
'which kept the value of corn from rising as high as the short 
corn crop of 1930 would otherwise have carried it, and partly 
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by the steady decline in the general price level that started in 
1929. 
By 1931 and 1932 the value of corn was markedly depressed 
by the decline in the general price level. It is well known that 
when the general price level falls, the transportation, manufac-
turing and handling margins intervening between raw mate-
rials and finished goods do not decline proportionately; the 
prices of raw materials, therefore, fall farther than the general 
price level. Corn is a raw material that shows this effect very 
markedly. 
This is not the first time that the trend of the value of corn 
has been depressed by a fall in the general price level. The de-
flation associated with the post-war depression of 1920 and 
1921 stopped the rise in the trend of corn values that had per-
sisted up to that time, and shifted the trend down to a new low 
level, at which it remained until 1929. This is clearly shown in 
fig. 1. Perhaps the same thing is being repeated at the present 
time; the whole trend of corn values seems to be shifting down-
ward again. The new trend will probably run higher than 
corn values at the present time, but lower than the trend from 
1922 to 1929, unless the general price level rises substantially 
or corn production is controlled. 
The conclusions concerning the factors affecting the United 
States average farm price of corn can be summed up thus: 
1. Before the war, the average farm value of corn was de-
termined almost entirely by the size of the United States corn 
crop. 
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2. Since the war, the farm value of corn has become sensi-
tive to other influences besides the size of the corn crop. Three 
other factors now seem to influence the value of corn-the 
numbers of livestock on farms, the rate of industrial produc-
tion, and perhaps the west-east corn production ratio. The 
period since the war is so short, however, that these conclusions 
must be regarded as tentative. 
3. The sudden and drastic decline in the general price level 
in 1920 shifted the short-time trend of corn values downward 
after the World War. The decline in the price level that started 
in 1929 appears to be shifting the trend still lower at the pres-
ent time, though there will probably be some recovery from 
present extremely low corn values. 
TABLE v. ACTUAL AND ESTlMATElD AVElRAGE FARM VALUE OF 
CORN DEC. 1. 
Estimates in column 3 based on factor A, with its pre-war regression 
coefficient shown in column 2, table III. Estimates in column 5 based on 
factors A, C, M and P, with their post-war coefficients shown in table IV. 
1 2 3 4 5 6 
Errors of Errors of 
Actual Estimated estimate_ Estimated estimate. 
value value based Column 2 value based Column 2 
on pre-war nlinus on post-war minus 
regressions column 3 regressions column 5 
1899 37 39 -2 
1900 44 41 
tf 1901 72 71 1902 46 45 
1903 51 52 -1 
1904 50 50 0 
1905 47 45 t~ 1906 43 41 
1907 56 56 0 
1908 65 59 +6 
1909 57 60 -3 
1910 51 50 t~ 1911 66 64 1912 49 48 
1913 70 70 0 
1914 67 66 +1 
1915 54 56 -2 
1916 63 73 -10 
1917 73 58 +15 
1918 70 77 - 7 
1919 63 68 - 5 
1920 39 41 - 2 
1921 32 
\ 
40 --8 
1922 46 4S - 2 47 -1 
1923 52 47 +5 49 ti 1924 68 68 0 67 
1925 46 52 - 6 47 - 1 
1926 46 54 - 8 44 +2 
1927 52 53 - 1 55 - 3 
1928 56 52 +4 55 +1 
1929 58 60 - 2 61 - 3 
1930 
I 
57 75 - 18 73 -16 
1931 37 61 - 24 42 ---{) 
1932 19 49 I -30 33 -14 
ANNUAL FLUCTUATIONS IN THE IOWA DEC. 1 FARM VALUE 
OF CORN 
FOR THEl STATE AS A WHOLE 
The United States farm price of corn used in the preceding 
section is computed by averaging the farm prices for all the 
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states of the Union. More information can be gained from a 
study of prices in a more restricted area representative of sur-
plus conditions. For this purpose, Iowa, the heaviest corn pro-
ducing state, is chosen. 
The relation between the size of the United States corn crop 
and the value of Iowa corn at the farm Dec. 1 is shown in fig. 8. 
The chart is based on the same periods of years, 1899 to 1915 
and 1922 to 1929, inclusive, that were used in the United States 
farm value section. 
Comparison of this chart with the chart for the United States 
values shows that the Iowa farm value of corn ft.uctuates more 
than does the United States farm value of corn. The regression 
of Iowa corn values on United States corn production is -2.34, 
while the regression of United States corn values is - 1.62. The 
pre-war relationship is almost as close as for the United States 
data; the correlation coefficient is - .9678 for Iowa, compared 
with -.9738 for the United States. The post-war regression 
line for Iowa is less steeply sloped than the pre-war line, as was 
the case with United States values. These coefficients are sum-
marized in table VI. 
TABLE VI. REGRElI'>SION OF THID DEC. 1 FARM VALUE OF CORN UPON 
UNITIDD STATES CORN PRODUCTION. 
periods 1899-1915 and 1922-1929 
Average farm value I 
of corn 
P~~~;:'~ ... ~t.~~~.~ ... :::::::::::::::::::::: 
Regrf'ssion coeflic iell ts 
1899-1915 1922-1929 
- 1.62 - 1.54 
-2.34 -1.99 
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The Iowa farm value of corn fluctuates more than United 
States farm values for two reasons. Figure 9 shows, first, that 
the Iowa value series runs along at a lower level than the 
United States series. The proportional fluctuations in the Iowa 
series, then, would be the greater, even if the absolute fluctua-
tions were the same. Figure 9 shows, secondly, however, that 
even the absolute fluctuations in the United States series are 
less than those of the Iowa series. The reason for this is thJlt 
the United States series includes prices for states like Georgia 
which consume more corn than they raise. In such states the 
price of corn behaves more like the prices of consumption 
goods; it is relatively stable. This makes the United States 
price of corn absolutely, as well as proportionally, more stable 
than the Iowa price. 
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FOR IOWA DISTRICTS 4, 5 AND 6 
Although Iowa is a surplus corn producing state, consider ed 
as a whole, there are corn deficit areas within the state. It is 
worth while to investigate whether farm prices in one homogen-
eous surplus area fluctuate differ ently from those in one hom-
ogeneous deficit area. 
Iowa is divided into nine crop r eporting districts. These 
districts ar e shown in fig. 10. The heart of the heaviest surplus 
corn area in the state is located at about the point where dis-
tricts 1, 2, 4 and 5 meet. The most important deficit area is 
District No. 6 in the eastern part of the state. 
It is difficult to decide which of the four districts, 1, 2, 4 and 
5, is the most representative of the corn surplus area. P erhaps 
the best plan is to take districts 4, 5 and 6 as r epresenting the 
change from surplus at the one end to deficit at the other , study-
ing each of the three districts in turn. 
3.04 
"" .,. 1" ...... \·,,·.. I .. ~'~"· 'r 
I l· ow'~. 
'''''@ ,,',. ' .. ~ ...... 
Fig. 10. Iowa crop reporting districts. 
Unfortunately, the original price data by districts run back 
only as far as 19.09. The pre-war period is only 7 years long, 
The results of a study of the district prices, therefore, cannot 
be compared directly with the results already found for Iowa 
values, because the Iowa results were based on the period from 
1899 to 1915. The district price results must be compared with 
a new study of Iowa prices based on the short period from 
19.09 to 1915, inclusive. For the purposes of this comparison, 
nothing would be gained by reducing the corn prices to values, 
for this would simply divide all the different corn prrce series 
by the same common denominator (the index of the general 
price level). The corn price data are therefore compared direct-
ly, without first being converted to values. 
The price data for the different districts6 are shown plotted 
in a time chart in fig. 11. 
District No.4 is the heaviest surplus area of the three dis-
tricts chosen. During the pre-war period, its prices generally 
ranged lower than those in the other districts. During the war, 
however, and since 1923, the prices for district No. 4 have 
shown a tendency to run higher in relation to the prices in the 
other districts than before the war. The prices for District 
No.5, in the middle of the state, now llange lower than the 
prices for any other district. Corn has been moving westward 
from the western part of Iowa during the last few years, owing 
'The original listing and summary price sheets for Iowa were secured from 
the Bureau of Agricultural Economics at Washington, through the courtesy 
of Mr. Roger Hale of that bureau. 
The averages for each district after 1924 were already computed on sum-
mary sheets that came with the original data. The district averages for the 
years before 1924 were not thus computed and were accordingly worked out 
in this office. 
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to increased demand from western states; the lowest price 
area has shifted from western Iowa to central Iowa. The dif-
ference between the prices in the different districts, however, 
is a matter of only a few cents. 
The correlation coefficients and the regression of price on 
(United States) corn production for each district are shown 
in table VII. 
~'ABLE VII. CORRELATION COEFFICIENTS AND REGRESSION OF 'l'HE 
DEC. 1 FARM PRICE' OF CORN UPON UNITED STATES 
Average farm 
price of corTI 
Iowa ...... "" .. " .............. " ......... . 
District No.6"""""""""" 
District No.5.""""""""." 
District No.4.""""""""". 
CORN PRODUCTION. 
Period 1909 to 1915. 
Correlation 
coefficien t 
-.9643 
-.9692 
-.9033 
-.8735 
Regression 
-2.09 
-1.89 
-2.05 
-2.11 
District No.6, the deficit area, shows the highest correla-
tion coefficient and the lowest regression. Districts 5 and 4 
show progressively lower correlation coefficients and higher 
regressions. The uniform increase in the regression with the 
increasing distance from Chicago and with the transition from 
deficit to surplus areas accords with the reasoning given in the 
preceding section. 
The reason why the correlation coefficients decrease with 
increasing distance west from Chicago is that the price in any 
district is affected by the size of the corn crop in that district 
as well as by the size of the corn crop in the entire United 
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States. To,Jard the western edge of the Corn Belt the size 
of the corn crop does not fluctuate closely in line with fluctua-
tions in the size of the crop for the Unitcd States as a whole. 
In the western part, rainfall is the limiting factor; but in thc 
rest of the United States, temperature, length of season, etc., 
affect the yield also. The farther west one goes, the lower is 
the correlation between the local yield and the average United 
States yield of corn; and the lower is the correlation between 
the local price and the size of the United States corn crop. 
This analysis is based on the pre-war period from 1909 to 
1915, inclusive. Somewhat different results would be obtained 
from a study of the post-war period, because the relation of 
the price of District No.4 to the prices of other districts has 
changed somewhat since the war. The differences, however, 
would not be great, and calculations for the post-war period 
accordingly are not made. 
ANNUAL FLUCTUATIONS IN CORN VALUES 
AT CHICAGO 
INFLUENCE OF FLUCTUATIONS IN CORN PRODUCTION 
PRE-WAR PERIOD 
The preceding sections have dealt ,vith annual fluctuations 
in the price of corn at the farm. This study should be supple-
mented by a similar study of corn prices at the leading corn 
market, Chicago. Corn prices at Chicago are more concrete 
and tangible than average farm prices. They are more quickly 
and easily available in current reports, and relate to one spe-
cific grade of corn at one specific market. The results of a 
study of Chicago prices may have more useful applications 
than those of a study of farm prices; one cannot buy and sell 
corn on the "United States average farm" market, but he can 
on the Chicago market. 
The present section, therefore, will deal with fluctuations in 
the price of corn at Chicago. It will be restricted to a study 
of December prices. By December the final estimates of the 
corn crop have been reported, and the influence of the most 
important factor has manifested itself in the market. The 
prices used in this analysis are first reduced to values by di-
vision by the Bureau of Labor Statistics index of the general 
price level for the corresponding December. 
The movements of these December Chicago corn values are 
similar to those of the United States average Dec. 1 farm val-
ues considered in the preceding section. Figure 12 shows the 
two sel'ies plotted on the same time chart. The chart shows the 
occasional differences between the fluctuations in the two series, 
as well as their general similarity. 
A scatter diagram showing the relation of the annual fluctua-
tions in corn production to the fluctuations in Chicago Decem-
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ber corn values is shown in fig. 13A. The regression line in 
the chart shows the regression of Y on X, derived by the usual 
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formula. The correlation coefficient is -.9229. This is lower 
than the coefficient for farm values, which was -.9738. 
The regression of Ohicago values on United States corn 
production is -1.64. This is practically the same as -1.62, 
the regression of United States farm values on production. 
POST-w AR PEiRIOD 
The data for the post-war period are shown plotted in a 
scatter diagram in fig. 13B. The chart shows that the regres-
sion of value on production has increased since the war. It has 
risen from -1.64 to -2.22. 
OTHER FACTORS AFFECTING THE DBCEMB,ER VALUE OF 
CORN AT CHICAGO 
PRE-w AR PERIOD 
A graphic correlation study of the various other factors that 
might affect the December value of corn at Ohicago shows 
that the most important variables are three in number. 
First, after the overwhelming influence of the size of the 
corn crop has been removed, comes the quality of the corn 
crop. The regression of Ohicago corn value on the quality of 
the corn crop is negative. The reason for this is that this study 
deals with the value at Ohicago of a comparatively high grade 
of corn, No. 3 Yellow. When the quality of the corn crop is 
low, there is a scarcity of high grade corn on the market. The 
value of No . 3 corn is therefore higher than when the quality 
of the corn crop is good. 
In addition, the numbers of livestock on farms show some 
relationship.7 The regression of this variable is positive; large 
numbers of livestock create a strong demand for corn, and this 
raises the value of corn. 
The regressions are all linear. The scatter diagrams show-
ing the steps by which they are derived are shown in fig. 14. 
Each chart is based upon the residuals from the preceding 
chart. The light lines connect years in which the values of 
the next variable are nearly equal. The heavy lines are given 
the same slope as the light lines; they represent lines of net 
regression. 
The December value of hogs at Ohicago shows a slight posi-
tive regression, but it is too slight to be significant. 
Apparently it takes a somewhat long-time rise or fall in the 
value of hogs to affect corn values; changes in the trend of 
hog values have a compelling influence on the trend of corn 
values, as fig. 15 shows. A change in the trend of livestock 
values will induce feeders to pay more or less for corn. But 
a short-time, temporary rise may turn into a decline before the 
'Either Iivf'stock numbers or hog numbers can be used; the results through-
out are practicnlly identical. ThO' livestock index is more comprehensive than 
hog numbers nlone, however, so it is used rather than hog numbers alone. 
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livestock is marketed; it accordingly does not have much effect 
on the price that feeders will pay for corn. 
Oat production, here as in the section dealing with corn 
values at the farm, is shown to have practically no influence 
on corn values. This agrees with the results obtained by R. 
W. Cox in his study of average Chicago corn values from No-
vember to June each year (2). The December value of oats at 
Chicago shows some positive correlation with corn values, but 
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since oat production shows no relationship, this means only 
that corn values influence oat values, not vice versa. That is, 
fluctuations in oat values are a result, not a cause, of fluctua-
tions in corn values. 
The December value of wheat appears to have very little in-
fluence on the value of corn. There is ordinarily a close sym-
pathetic relation between daily and sometimes weekly fluctua-
tions in wheat and corn prices, but not much between the 
movements for longer periods. 
During 1930, low wheat values depressed corn values for 
several months. But this was because wheat values were de-
pressed by world conditions at the same time that corn values 
were raised by the effect of a short corn crop until they 
equalled wheat values. The two geains are almost equally good 
for feed. When wheat is as cheap as corn, therefore, a decline 
in the value of wheat will immediately depress the value of 
corn. But when wheat is considerably higher than corn-as 
it usually is-it makes little difference whether it is 60 percent 
higher or only 40 percent. It will not be fed in either case. 
A numerical multiple correlation study, using the December 
value of corn as the dependent variable, and the three factors 
isolated by the graphic method-corn production, the quality 
of the corn crop and the numbers of livestock on farms-yieWs 
the coefficients shown in column 3 of table VIII. The relative 
importance of the three factors is shown by the size of their 
standard partial regression coefficients. 
TABLE VIII. REILA'l'ION BETWE'EN CHICAGO DECEMBER CORN VALUE 
AND FIVE INDEPENDENT VARIABLES. 
Pre-war Period, 1899-1915 ; Post-wa r Pet·iod. 1922-1929. 
Independent variable Pre-war period Post-wa r period 
U. S. corn production (A).............. -.9229 -.7539 -.7975 1.0046 -.9354 
Corn crop quality (B).................. ...... -.257S -.2565 -.0586 -.2076 
Numbers of livestock on farms, 
.ran. 1 (C) ....... _................................... .1990 .2061 .3032 
November industrial production 
(Dl .2466 
'Vest-east co rn pJ'ocluction rlltio 
(M) ........................................................ _. I .2400 
Multiple correlation coefficient........ .9423 \ .9630 .96081 .9897 
Figure 16 shows the actual value of corn compared with es-
timates made by thc usc of a regression equation based on the 
coefficients given above. The standard deviations for the pre-
war period are used throughout. (See table IX.) 
Figure 16 shows the estimates extended through the years 
after 1915. The application of the estimating equation to the 
period after 1915 is a test of the stability of the pre-war regres-
sions. for the pre-war B's al'e used through the war and post-
war period as well as in the pre-war years. 
The ehart shows that the estimates seldom agree exactly 
with the actual values. Before the war the differences are 
never very large; the average difference for the pre-war period 
is 1.88 cents. But wide divergencies occur in some of the years 
...J 
W 
I 
100 
~ 60 
cO 
'" w a. 
III .40 
I-
2 
u 
u 
20 
A 
1 
I 
1900 
311 
~ 
~ A0 0'~ 
~ j , .IV \\ r \ .r \ I \ I 
'" V 
ACTUAL VALUE - -
PilE-WAIZ. EST. - ---
POST-WAil EST . ............. 
I . I 
1905 19 10 1915 1920 
i 
, 
j \ I~ \\ . I \ \ I(Jv 
\\' 
\ 
1925 '930 19.15 
Fig. 16. Actual and estimated Chicago Decemher values of No. 3 Yellow 
corn. 
after 1915. These differences mean that war-time influences 
either changed the old regressions, or brought in new factors. 
WAR PIDRIOD 
In spite of the abnormal nature of the war period, the esti-
mated corn values during the war missed the mark by a wide 
margin only once, in 1917. In that year, the actual value ex-
ceeded the estimate by 33 cents. The reason for this appears 
to have been the extreme rise in the value of hogs which took 
place at that time. This high value of hogs was, in turn, the 
result of the great increase in demand for pork resulting from 
the war; pork exports in 1916 and 1917 jumped 50 percent 
ttbove the pre-war figures (13). This increased foreign demand 
for military purposes was augmented by our own when we 
entered the "varin 1917. From December 1916 to December 
1917, the value of hogs increased more than 50 percent (15). 
The value of corn went up with it. 
Speculation, prohibited in wheat futures from Aug. 27, 1917, 
to July 15, 1920, ran wild in corn futurrs. The movement was 
largely confined to Chicago; fig. 12 shows that the United 
States average farm value of corn rose much less than Chi-
cago values did. By 1918, however, the speculative excite-
ment had subsided. The actual value of corn in 1918 was, in 
fact, 4 cents below the estimate. 
During the rest of the war years, the estimates agree reaSOll-
ably well with the actual corn values. 
POS'I'· w AR PEIRIOD 
The estimates do not agree very closely with the actual corn 
values after the war. The differences are especially wide from 
1930 to 1932. 
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TABLE IX. ACTUAL AND ESTIMATED VALUES OF NO. 3 YELLOW 
CORN IN DECIDMBER AT CHICAGO. 
Estimates in column 3 based on factors A, Band C with their pre-war 
coefficients shown in column 4 of table VIII. Estimates in column 5 based on 
factors A, B, C, P and M with their post-war coefficients shown in column 6 
of table VIII. 
1 2 3 4 5 6 
Estimated Errors of Estimated Errors of 
Actual va lue based estimate. value based estimate. 
value on pl'e-\var Column 2 on post-\var Column 2 
regressions minus regressions minus 
column 3 Column 5 
1899 37 
I 
42 - 5 
1900 44 44 0 ]901 77 77 0 
1902 52 49 +3 
1903 53 I 55 -2 
1904 49 I 52 -3 
1905 48 I 44 t~ 1906 46 45 I I 
1907 64 64 0 
I 
I 1908 63 61 +2 
1909 57 59 -2 I 1910 47 51 -4 1911 65 66 - ] 1912 46 47 - 1 I 
1913 67 67 0 
I 
]014 67 65 t~ 1915 65 63 ]916 65 72 - 7 
1917 100 67 +33 I 
1918 74 76 -2 I I 
1919 68 62 tg I I 1020 43 40 
I I 1921 35 43 -8 1922 51 57 - 6 !)() I - 1 
1923 50 58 -8 52 -2 
1924 83 84 - 1 83 0 
1925 51 51 0 51 0 
1926 54 I 62 -8 55 - 1 1927 62 63 - 1 62 0 1928 61 55 +6 60 +1 
1929 66 I 64 +2 67 - ] 
1930 58 I 79 - 21 85 -27 ]931 38 63 -25 49 - ]1 
1932 I 23 57 --34 38 - 15 
These were years when business activity was low. This fact 
furnishes a clue to the reason for the differences that occur, 
not only in those 'years, but in the other post-war years. If 
the differences for the years from 1922 to 1932 are plotted 
against an index of industrial production (the same index 
used earlier in this bulletin) a strong positive regression is 
revealed.s 
When business activity is included i11 the multiple regression 
equation for the post-war period, the estimates come into closer 
agreement with the actual corn values, but some scatter still 
remains. The most noticeable di!':crenancy occurs in 1926, when 
the estimate is about 10 cpnts too low. 
It will be recalled that the estimate for 1926 was too low in 
the farm value section, also, until the distribution of corn pro-
aCorn vnlues before thp ,vnr sho,v prf1rtiC'nlly no l'pgl'f"ssion on lJ10ustrinl 
nroduction. nnrtly becallsP thp Fpilprol Rp"prvp in(]('x of inilllstrinl nrndllctinn 
i!'l not 3vnj1nble hefore the ,,'n r (thp jn(10X of hu~inpS:R flC'tivitv compilefl by thp 
Clevf'lnnrl Trust Company j~ URPrl jpsh)nd. nnn. it iF: not ,::trictly ('omnflrflbl~ ,vith 
the Feileral R€'serve index) nnd pnrtly bpcnuse th€' fluduntions in inilllstrial 
production before the war were not so vfolent ns they have been since the war. 
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du.ction west and east of the Mississippi was taken into ac-
count. Possibly this west-east corn ratio has come to exert an 
influence on Chicago corn values, as well as on farm values, 
since the war. It is accordingly added as a fifth variable to 
the four others already included. The successive scatter dia-
grams are shown in fig. 17.9 
When these five factors are included in a numerical multiple 
correlation study of the post-war period, the coefficients shown 
in column 6 of table IX are obtained. The post-war period is 
so short that these coefficients should be regarded as only 
tentative. 
Estimates of Chicago December corn values from 1922 to 
1929, inclusive, made on the basis of the post-war coefficients 
for corn production, corn quality, livestock numbers, indus-
trial production and the west-east corn ratio are represented 
by the dotted line in fig. 16. 
The agreement between the estimated and actual values is 
about as close after the war as before it, except for the years 
1930, 1931 and 1932. During those years the actual values run 
from 11 to 27 cents below the estimatea values. This indicates 
that the trend of corn values may be shifting downward again, 
as it did during the depression of 1920. 
The conclusions of this study of Chicago December corn 
values can be summed up in a few paragraphs: 
1. Before the World War, fluctuations in the December 
value of corn were largely explained by the action of three 
factors-the size of the corn crop, the quality of the crop and 
the numbers of livestock on farms. 
2. Since the war, the Chicago December value of corn has 
become responsive to one or two additional factors; these are 
(a) industrial production and perhaps (b) the west-east corn 
production ratio. 
3. The regression of Chicago corn value on United States 
corn production before the war was -1.64. Since the war, 
it has increased to -2.22. 
4. The drastic decline in the general price level in 1920 
shifted the short-time trend of Chicago corn values down-
ward. The decline in the price level that started in 1929 ap-
pears to be shifting the trend still lower at the present time. 
Unless a substantial rise in the general price level takes place, 
the trend of corn values in the future will probably be con-
siderably higher than corn values at the present time, but low-
er than the trend from 1922 to 1929. 
"The word of caution concerning the west -eas t corn ratio that was spoken 
in the farm value section should he repeated here. Most of the regression of 
this factor is the result of its extremely low value in 1926 coinciding with the 
large minus residual shown for that year in fig. 17. This coincidence may have 
been aCCidental, not casual; it was shown earlier that corn values in 1926 may 
have been depressed by a c.ombiuation of high visible supplies and an accumu-
lation of out-ot-condition corn in Chicago, and not by the west-east corn ratio. 
This possibility is strengthened by the fact that no very satisfactory reason has 
yet been given why the west-east corn ratio should have any effect on the value 
of corn at the farm or at Chicago. 
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(JjDIh:lL~L CO)lCLCSIOXS 
Anyone attempting to estimate December corn values in 
advance during' the post-war period (even if he could have 
\\'orked out accurate preliminary estimates of certain factors 
such as livestock numbers, which are not available until after 
Decembel') ~\'ould not have fared very well. After the war, 
the pre-war relationships changed somewhat, and additional 
factors came into play. X either' of these things would ha\'e 
been foreseen, and estimates based on pre-war relationships 
would have missed the mark rather widely and rather often, 
as fig. 16 shows, . 
If by 1929 the investigator had \\'orked out the new post-~yar 
relationships and begun to make estimates on that basis, his 
estimates ~\'ould have gone astray in 1930, 1931 and 1932. This 
also is shown in fig. 16. 
The investigator would have had fair success in 1930, 1931 
and 1932 if he had either (a) multiplied the index of the gen-
eral price level by some figure higher than unity before divid-
ing the price of corn by it, or (b) used a curved regression 
line for business activity-that is, had extended the line in fig. 
17D downward and to the left, not in a straight line but in a 
line that curved downward. 
There is small likelihood, however, that the investigator 
could have made either of these modifications with accuracy. 
The behavior of corn values during the post-war depression 
of 1920 is almost the only basis available for making such mod-
ifications, and it would not have been an adequate basis for 
estimates during the present depression. It would not have 
taken account of the peculiar circumstances in 1930, when the 
value of corn was depressed by extremely low wheat values. 
It would not have taken account of the depressing effect in 
1931 and 1932 of extremely high European tariffs on lard and 
other hog products, which depressed hog and corn values fur-
ther than estimates based on the behavior of corn values dur-
ing the post-war depression would have indicated. And finally, 
it might lead the estimator astray in future years when busi-
ness activity increases; for it is not at all certain that the re-
gression of corn values on industrial production in times of 
industrial recovery from extremely low levels is the same a'S 
the regression when industrial production is declining to thosf' 
10'" levels. 
'l'he inaccuracy of the estimates from 1920 to 1932 is an 
illustration of the limitations of correlation technique .. Tt 
draws attention to the fact that the value of corn at any time 
is determined by two groups of influences, (a) those which 
recur every year; for example, changes in the size of the corn 
crop, and (b) those which happen but once and may not occur 
again, for instance, the extremely low pl'ice of ~Yheat in 1930, 
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and the very high foreign tariffs against lard at the present 
time. A correlation analysis takes into account only the first 
group of influences or factors, and it is accurate only if the 
ascertained relations continue to hold. If the results of such 
a correlation study are followed blindly, they will do more 
harm than good. 
But if the results of a correlation study are used for what 
they are-a means of estimating the effect of only the one 
group of factors, the recurring factors-they clear the ,\'ay 
for a study of the effect of the second group. This secondary 
study may run in terms of what has been called the "informal 
statistical method" (1). This method involves using simple 
comparisons of the given situation with others having some re-
semblance to it. It calls for experience, good judgment and 
sound reasoning powers on the part of the investigator. '1'he 
combination of these two methods, the first method paving the 
way for the use of the second, is more effective than either 
method used alone. 
1) 
2) 
( 3) 
( 4) 
(5) 
( 6) 
( 7) 
( 8) 
( 9) 
(10) 
(11 ) 
(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
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